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Fig. 1: (A) Real Space and (B) Flat Space.
$\frac{\mathrm{d}z(Z)}{\mathrm{d}Z}=e^{i}0-\tau$ , $\frac{\partial\{x(X)+iy(X)\}}{\partial X}=e$ie(X)-r(X)(1)
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, $\theta,$ $\tau$ . ,
$(\begin{array}{l}x(X)y(X)\end{array})=(\begin{array}{l}x(X_{0})y(X_{0})\end{array})+\int_{X_{0}}^{X}\mathrm{d}X’e^{-\tau(X’)}(\begin{array}{l}\mathrm{c}\mathrm{o}\mathrm{s}\theta(X’)\mathrm{s}\mathrm{i}\mathrm{n}\theta(X,)\end{array})$ (2)
, .
$\phi,$ $g,$ $\eta,$ $\rho,$ $v=-\nabla\phi,$ $p$i, $p_{\mathrm{e}},$ $p_{\mathrm{c}},$ $\gamma,$ $1/R,$ $T$ ,
, , , , , , ,
, , ,
, [4]
$\frac{\partial}{\partial X}$ $(- \frac{\partial\phi}{\partial t}+g\eta+\frac{p_{\mathrm{i}}}{\rho}+\frac{v^{2}}{2})=0,$ $p_{\mathrm{i}}=p_{\mathrm{e}}+p_{\mathrm{c}}+T,$ $p_{\mathrm{e}}=0,$ $p_{\mathrm{c}}= \frac{\gamma}{R}$ . (3)
, (1) , $\theta,$ $\tau$ .
$\frac{1}{g}\frac{\partial V_{X}}{\partial t}=F_{\mathrm{G}}(X)+F\mathrm{c}(X)+F_{\mathrm{D}}(X)+F_{\mathrm{M}}(X)$ , (4)
$F_{\mathrm{G}}(X)\equiv-e-"$ $\sin\theta$ , ,
$F_{\mathrm{D}}(X) \equiv-\frac{1}{g}\frac{\partial}{\partial X}\{\frac{e^{2\tau}}{2}(V_{X}^{2}+V_{Y}^{2})\}$ ,
(4) , (1) $\theta,$ $\tau$ $V_{X},$ $V$Y
, ,
, (4) $V_{X}=V_{Y}=0$




. $\mu j,$ $[$ . $|]$ , (j=l: , 2: ),
(2-1) . $h_{j}=$ ( $h_{xj},$ $h$yj), $b_{j}=(b_{xj}, b_{yj})$
, $h_{\mathrm{s}}(X),$ $b_{\mathrm{n}}(X)$ , $f_{j}(z)=b_{xj}-ib_{yj}=\mu j(h_{xj}-$
128
$ih_{yj})$ $[h_{\mathrm{s}}]=0,$ $[b_{\mathrm{n}}]=0$ .
, $H^{0}(X),$ $B^{0}(X)$
. , .




$\{\begin{array}{l}-h_{\mathrm{s}}^{0}\equiv H^{0}\mathrm{c}\mathrm{o}\mathrm{s}\theta+2B^{0}\mathrm{s}\mathrm{i}\mathrm{n}\theta/(\mu_{2}+\mu_{1})b_{\mathrm{n}}^{0}\equiv B^{0}\mathrm{c}\mathrm{o}\mathrm{s}\theta-2H^{0}\mathrm{s}\mathrm{i}\mathrm{n}\theta/(\mathrm{l}/\mu_{2}+1/\mu_{1})\end{array}$ (7)
2. , , ,
, .
$\{-(\mu_{2}+\mu h_{\mathrm{s}}^{1}=\tilde{b}\text{ }\frac{(\mathrm{H}_{2}-\mathrm{H}_{1})h}{\frac{\mathrm{l}/\mu_{1}+1/\mu_{2}(\mathrm{H}_{2}-\mathrm{H}_{\mathrm{l}})\tilde{b}}{\mu_{1}+\mu_{2}}}\text{ _{}+}\text{ }b_{\mathrm{n}}^{\mathrm{l}}=\tilde{h},’$ $\{\begin{array}{l}\tilde{h}\equiv[\mathrm{l}/\mu_{j}]B^{0}\mathrm{s}\mathrm{i}\mathrm{n}\theta\tilde{b}\equiv[\mu_{j}]H^{0}\mathrm{s}\mathrm{i}\mathrm{n}\theta\end{array}$ (8)
, .
3. $\mathrm{H}$ , $\mathrm{H}h(X’)\overline{=}\frac{1}{\pi}\int_{-\infty}^{\infty},\frac{\mathrm{d}X’}{X-X}h(X’)$ Hilbert






(4) (5) $\theta(X),$ $\tau(X)$ ,
(spectral collocation method) . ,
$h_{\mathrm{s}}(X),$ $b_{\mathrm{n}}(X)$ .
, L/2 $\leq X<L/2$ , $\theta(X),$ $\tau(X)$
. , $\theta|_{X=-L/2}=\theta|_{X=L/2}=0$ ,
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$\mathrm{d}\tau/\mathrm{d}X|_{X=-L’ 2}=\mathrm{d}\tau/\mathrm{d}X|_{X=L’ 2}=0$ ,
$\{\begin{array}{l}\theta(X_{j_{i}})=\sum_{n=1}^{N}(a_{n}.\mathrm{s}\mathrm{i}\mathrm{n}k_{\prime l}X_{k}.+a_{n}’\mathrm{c}\mathrm{o}\mathrm{s}k_{n}’X_{k’})\tau(X_{k}.)=.\sum_{n=1}^{N}(a_{n}\prime \mathrm{c}\mathrm{o}\mathrm{s}k_{n}\prime X_{k}.-a_{n}’\mathrm{s}\mathrm{i}\mathrm{n}k_{n}’X_{k})\end{array}$ $\{\begin{array}{l}k_{n}\equiv\underline{2n\pi}k_{n}’\equiv\frac{()\pi}{L}\end{array}$ (9)
. $X=0$ $\theta(X)$ , $\tau(X)$
, $a_{n}’=0$ . $X_{k}$ , $-L/2<X_{k}<L/2$
, , $a_{n}$ $1\leq k\leq N$ ,
$0<X_{k}<L/2$ .
(9) , Flat Space $\theta+i\tau$
. , $e^{-ikZ}(k>0)$ Flat Space
. $Y=0$ $\theta,$ $\tau$ , $\tau=\mathrm{H}\theta$ $\theta=-\mathrm{H}\tau$
Hilbert .
, (9) (5) ,
$0\equiv R$ ( $\theta(X_{k},$ $\{a_{n}\}),$ $\tau$(Xk, $\{a_{n}\})$ ) $=R_{k}(\{a_{n}\})$ , $(1 \leq k, n\leq N)$ (10)




, , $i$ $\{a_{n}^{(i)}\}$
$\{a_{n}^{(i+1)}.\}$ .
$T$ (6) $h_{\mathrm{s}^{1}},$ $b_{\mathrm{r}1}$ ,
$(7),(8)$ hd , $\theta(X),$ $\tau(X)$ $H^{0}$ ,
$B^{0}$ . $H^{0},$ $B^{0}$ $x$ (X), $y$ (X)
, , $\{a_{n}^{(i)}\}$ ,




$T_{k^{\wedge}}=T(h_{\mathrm{s}}(\theta(X_{k;}\{a_{n}\}), \tau(X_{k};\{a_{n}.\})), b_{\mathrm{n}}(\theta(X_{k}; \{a_{n}\}), \tau(X_{k};\{a_{n}\})))$
(11)
$=T(X_{k;}\{a_{n}\})$ .
, (10) $\{a_{n}^{(i+1)}\}$ , $\{a_{n}^{(i)}\}$
.
$0=R_{k}( \{a_{n}^{(i+1)}\})\simeq R_{k’}(\{a_{n}^{(i)}\})+\sum_{=7l1}^{N}D_{kn}(a_{n}^{(i+1)}-a_{n}^{(i)})$ ,
(12)
$a\}/+1)$
$- \sim ag)-\sum_{k=1}^{N}(\mathrm{D}^{-1})_{nk}R_{k}(\{a_{n}^{(i)}\})$ , $\mathrm{D}=\{D_{kn}\}\equiv\{\frac{\partial R_{k}}{\partial a_{n}}\}$
(12) , $R_{k}(\{a_{n}^{(i)}\})$ $D_{kn}$ , $\{a_{n}^{(i)}\}$ $T_{k-}$
. .
5
(5) , $F_{\mathrm{C}}(X)$ ,
$e^{-\tau}\mathrm{s}$in $\theta={\rm Im} e^{i\theta-\tau}=-\frac{\partial}{\partial X}(\frac{T_{0}}{\rho g})$ (13)
. $T$ $\theta,$ $\tau$ , $T=T_{0}$
, (13) . ,
, .
, Flat Space $\theta+i\tau$ , $e^{i(\theta+i\tau)}$
, (13)
$\theta+i\tau=\frac{1}{i}\ln(1+W))$ $W\equiv(\mathrm{H}-i)T_{1}$ , $T_{1} \equiv\frac{\partial}{\partial X}(\frac{T_{0}}{\rho g})$ (14)




, (A) $I$ $H$
, (B) $-\text{ _{}\backslash }$ , :
Newton-Raphson
Fig.
induces circular magnetic field $H$ . $(\mathrm{B})$ Change of magnetic fluid free surface under homO-
geneous vertical magnetic field.
Fig. 3 , (A) $R$ (X)
, 2 . ,
,
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(A) , (B) . ,
, (1.4) ,
. Fig. 4 , 0.7/1.3/1.4
, (14) $T_{1}$ (X) ( ), $\mathrm{H}T_{1}$ ( ), $\theta(X)$ ( ), $\tau(X)$ (
) $a_{n}$ ( ), $b_{r\iota}$ ( , (9) $\tau(X_{k})$ $a_{n}$ ) , ,
$Z=X+i\mathrm{Y}$ , $W\equiv(\mathrm{H}-i)T)$ ( / – $X<0/X>0$ )
. ,
.
1. 1.4 , $\theta(X)$ $X=0$ . ,
, $\thetaarrow\theta\pm\pi,$ $Xarrow-X$
. Fig. 4 $\theta(X)$ $0arrow-\piarrow+\piarrow 0$ ,




Fig. 3: Convergence of interface profile (upper) and residue of forces (lower) for circular
magnetic field at intensity of electric current $I=7.0/20.0(\mathrm{l}\mathrm{e}\mathrm{f}\mathrm{t}/\mathrm{r}\mathrm{i}\mathrm{g}\mathrm{h}\mathrm{t})$.
0 $\theta(X)$ (9) .
2. 1.3/1.4 , $\theta(X),$ $\tau(X)$ $X=\pm 1.3$
. , $W$ -1 , (14)
0 .
3. 1.4 , (9) $\theta(X),$ $\tau(X)$ $a_{n},$ $b_{n}$
. (9) $\theta+i\tau$ Flat Space
, (14) $\ln(1+W)$
.
Fig. 5 , (B) 1.4 ,
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Fig. 4: $W\equiv(\mathrm{H}-i)T_{1)}\theta+iT$ , $a_{n}$ and $b_{n}$ for homogeneous vertical magnetic field
0.7/1.3/1.4.
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Fig. 5: Magnetic process and fluid process from zerO-th to first iteration for homogeneous
vertical magnetic field 0.7/1.3/1.4.
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